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<400> 1 

[ -fl attgcggggc ttactgcgct gatgggttct gcgttttatt acctcttcgt tgtttattta 60 

ggccccgtct ctgccgctgc gattgctgca acagcagttg gtttcactgg tggtttgctt 120 

gcccgtcgat tcttgattcc accgttgatt gtggcgattg ccggcatcac accaatgctt 180 

ccaggtctag caatttaccg cggaatgtac gccaccctga atgatcaaac actcatgggt 240 

ttcaccaaca ttgcggttgc tttagccact gcttcatcac ttgccgctgg cgtggttttg 3 00 

ggtgagtgga ttgcccgcag gctacgtcgt ccaccacgct tcaacccata ccgtgcattt 3 60 

accaaggcga atgagttctc cttccaggag gaagctgagc agaatcagcg ccggcagaga 420 

aaacgtccaa agactaatca gagattcggt aataaaaggt aaaaatcaac ctgcttaggc 48 0 

gtctttcgct taaatagcgt agaatatcgg gtcgatcgct tttaaacact caggaggatc 540 

cttgccggcc aaaatcacgg acactcgtcc caccccagaa tcccttcacg ctgttgaaga 6 00 

ggaaaccgca gccggtgccc gcaggattgt tgccacctat tctaaggact tcttcgacgg 660 

cgtcactttg atgtgcatgc tcggcgttga acctcagggc ctgcgttaca ccaaggtcgc 720 
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ttctgaacac gaggaagctc agccaaagaa ggctacaaag cggactcgta aggcaccagc 780 

taagaaggct gctgctaaga aaacgaccaa gaagaccact aagaaaacta ctaaaaagac 840 

caccgcaaag aagaccacaa agaagtctta agccggatct tat atg gat gat tec 895 

Met Asp Asp Ser 
1 

aat age ttt gta gtt gtt get aac cgt ctg cca gtg gat atg act gtc 943 
Asn Ser Phe Val Val Val Ala Asn Arg Leu Pro Val Asp Met Thr Val 
5 10 15 20 

cac cca gat ggt age tat age ate tec ccc age ccc ggt ggc ctt gtc 991 
His Pro Asp Gly Ser Tyr Ser lie Ser Pro Ser Pro Gly Gly Leu Val 
25 30 35 

acg ggg ctt tec ccc gtt ctg gaa caa cat cgt gga tgt tgg gtc gga 1039 
Thr Gly Leu Ser Pro Val Leu Glu Gin His Arg Gly Cys Trp Val Gly 
40 45 50 

tgg cct gga act gta gat gtt gca ccc gaa cca ttt cga aca gat acg 1087 
Trp Pro Gly Thr Val Asp Val Ala Pro Glu Pro Phe Arg Thr Asp Thr 
55 60 65 

ggt gtt ttg ctg cac cct gtt gtc etc act gca agt gac tat gaa ggc 1135 
Gly Val Leu Leu His Pro Val Val Leu Thr Ala Ser Asp Tyr Glu Gly 
70 75 80 

ttc tac gag ggc ttt tea aac gca acg ctg tgg cct ctt ttc cac gat 1183 
Phe Tyr Glu Gly Phe Ser Asn Ala Thr Leu Trp Pro Leu Phe His Asp 
85 90 95 100 

ctg att gtt act ccg gtg tac aac ace gat tgg tgg cat gcg ttt egg 1231 
Leu lie Val Thr Pro Val Tyr Asn Thr Asp Trp Trp His Ala Phe Arg 
105 110 115 

gag gta aac etc aag ttc get gaa gec gtg age caa gtg gcg gca cac 1279 
Glu Val Asn Leu Lys Phe Ala Glu Ala Val Ser Gin Val Ala Ala His 
120 125 130 

ggt gec act gtg tgg gtg cag gac tat cag ctg ttg ctg gtt cct ggc 1327 
Gly Ala Thr Val Trp Val Gin Asp Tyr Gin Leu Leu Leu Val Pro Gly 
135 140 145 

att ttg cgc cag atg cgc cct gat ttg aag ate ggt ttc ttc etc cac 1375 
lie Leu Arg Gin Met Arg Pro Asp Leu Lys lie Gly Phe Phe Leu His 
150 155 160 

att ccc ttc cct tec cct gat ctg ttc cgt cag ctg ccg tgg cgt gaa 1423 
He Pro Phe Pro Ser Pro Asp Leu Phe Arg Gin Leu Pro Trp Arg Glu 
165 170 175 180 

gag att gtt cga ggc atg ctg ggc gca gat ttg gtg gga ttc cat ttg 1471 
Glu He Val Arg Gly Met Leu Gly Ala Asp Leu Val Gly Phe His Leu 
185 190 195 

gtt caa aac gca gaa aac ttc ctt gcg tta ace cag cag gtt gee ggc 1519 
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Val Gin Asn Ala Glu Asn Phe Leu Ala Leu Thr Gin Gin Val Ala Gly 
200 205 210 



act gcc ggg tct cat gtg ggt cag ccg gac acc ttg cag gtc agt ggt 
Thr Ala Gly Ser His Val Gly Gin Pro Asp Thr Leu Gin Val Ser Gly 
215 220 225 

gaa gca ttg gtg cgt gag att ggc get cat gtt gaa acc get gac gga 
Glu Ala Leu Val Arg Glu He Gly Ala His Val Glu Thr Ala Asp Gly 
230 235 240 

a 99 cga gtt age gtc ggg gcg ttc ccg ate teg att gat gtt gaa atg 
Arg Arg Val Ser Val Gly Ala Phe Pro He Ser He Asp Val Glu Met 
245 250 255 260 

ttt ggg gag gcg teg aaa age gcc gtt ett gat ctt tta aaa acg etc 
Phe Gly Glu Ala Ser Lys Ser Ala Val Leu Asp Leu Leu Lys Thr Leu 
265 270 275 

gac gag ccg gaa acc gta ttc ctg ggc gtt gac cga ctg gac tac acc 
Asp Glu Pro Glu Thr Val Phe Leu Gly Val Asp Arg Leu Asp Tyr Thr 
280 285 290 

sag ggc att ttg cag cgc ctg ctt gcg ttt gag gaa ctg ctg gaa tec 
Lys Gly He Leu Gin Arg Leu Leu Ala Phe Glu Glu Leu Leu Glu Ser 
295 300 305 

ggc gcg ttg gag gcc gac aaa get gtg ttg ctg cag gtc gcg acg cct 
Gly Ala Leu Glu Ala Asp Lys Ala Val Leu Leu Gin Val Ala Thr Pro 
310 315 320 

teg cgt gag cgc att gat cac tat cgt gtg teg cgt teg cag gtc gag 
Ser Arg Glu Arg lie Asp His Tyr Arg Val Ser Arg Ser Gin Val Glu 
325 330 335 340 

gaa gcc gtc ggc cgt ate aat ggt cgt ttc ggt cgc atg ggg cgt ccc 
Glu Ala Val Gly Arg lie Asn Gly Arg Phe Gly Arg Met Gly Arg Pro 
345 350 " ~ 355 

9tg gtg cat tat eta cac agg tea ttg age aaa aat gat etc cag gtg 
Val Val His Tyr Leu His Arg Ser Leu Ser Lys Asn Asp Leu Gin Val 
360 365 370 



ctg tat acc gca gcc gat gtc atg ctg gtt acg cct ttt aaa gac ggt 
Leu Tyr Thr Ala Ala Asp Val Met Leu Val Thr Pro Phe Lys Asp Gly 
375 380 385 

atg aac ttg gtg get aaa gaa ttc gtg gcc aac cac cgc gac ggc act 
Met Asn Leu Val Ala Lys Glu Phe Val Ala Asn His Arg Asp Gly Thr 
390 395 400 

ggt get ttg gtg ctg tec gaa ttt gcc ggc gcg gcc act gag ctg acc 
Gly Ala Leu Val Leu Ser Glu Phe Ala Gly Ala Ala Thr Glu Leu Thr 
405 410 415 420 

99 fc 9 C 9 tat tta tgc aac cca ttt gat gtg gaa tec ate aaa egg caa 
Gly Ala Tyr Leu Cys Asn Pro Phe Asp Val Glu Ser lie Lys Arg Gin 



1567 



1615 



1663 



1711 



1759 



1807 



1855 



1903 



1951 



1999 



2047 



2095 



2143 



2191 
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425 430 435 

atg gtg gca get gtc cat gat ttg aag cac aat ccg gaa tct gcg gca 2239 
Met Val Ala Ala Val His Asp Leu Lys His Asn Pro Glu Ser Ala Ala 
440 445 450 

acg cga atg aaa acg aac age gag cag gtc tat acc cac gac gtc aac 2287 
Thr Arg Met Lys Thr Asn Ser Glu Gin Val Tyr Thr His Asp Val Asn 
455 460 465 

gtg tgg get aat agt ttc ctg gat tgt ttg gca cag teg gga gaa aac 23 35 

Val Trp Ala Asn Ser Phe Leu Asp Cys Leu Ala Gin Ser Gly Glu Asn 
470 475 480 

tea tgaaccgcgc aegaatcgeg accataggcg ttcttccgct tgctttactg 23 88 

Ser 

485 





ctggcgtcct 


gtggttcaga 


caccgtggaa 


atgacagatt 


ccacctggtt 


ggtgaccaat 


2448 




atttacaccg 


atccagatga 


gtcgaattcg 


atcagtaatc 


ttgtcatttc 


ccagcccagc 


2508 




ttagattttg 


gcaattcttc 


cctgtctggt 


ttcactggct 


gtgtgccttt 


tacggggcgt 


2568 


: ir*: 


geggaattet 


tccaaaatgg 


tgagcaaagc 


tctgttctgg 


atgecgatta 


tgtgaccttg 


2628 




tcttccctgg 


atttcgataa 


acttcccgat 


gattgecaag 


gacaagaact 


caaagtteat 


2688 




aacgagctgg 


ttgatcttct 


gcctggttct 


tttgaaatct 


ccaggacttc 


tggttcagaa 


2748 




atettgetga 


etagegatgt 


cgatgaactc 


gateggecag 


caatccgctt 


ggtgtcctgg 


2808 




atcgcgccga 


catcttaagg 


tgecaggget 


ttaaagtgcc 


aggggttctg 


tgggatccgt 


2868 




acactggttc 


ccatgacttt 


gactattgag 


gaaatcgeca 


agaccaaaaa gcttttggtt 


2928 




gtgtccgatt 


ttgatggaac 


categcagga 


tttagcaagg 


aegcttacaa 


cgttcctatc 


2988 




aaccagaaat 


ccctcaaggc 


gg 
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<210> 2 

<211> 485 

<212> PRT 

<213> Corynebacterium glut ami cum 

<400> 2 

Met Asp Asp Ser Asn Ser Phe Val Val Val Ala Asn Arg Leu Pro Val 
1 5 10 15 



Asp Met Thr Val His Pro Asp Gly Ser Tyr Ser lie Ser Pro Ser Pro 
20 25 30 



Gly Gly Leu Val Thr Gly Leu Ser Pro Val Leu Glu Gin His Arg Gly 
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35 40 45 



Cys Trp Val Gly Trp Pro Gly Thr Val Asp Val Ala Pro Glu Pro Phe 
50 * 55 60 



Arg Thr Asp Thr Gly Val Leu Leu His Pro Val Val Leu Thr Ala Ser 
65 70 75 80 



Asp Tyr Glu Gly Phe Tyr Glu Gly Phe Ser Asn Ala Thr Leu Trp Pro 
85 90 95 



Leu Phe His Asp Leu lie Val Thr Pro Val Tyr Asn Thr Asp Trp Trp 
100 105 110 



His Ala Phe Arg Glu Val Asn Leu Lys Phe Ala Glu Ala Val Ser Gin 
115 120 125 



^ Val Ala Ala His Gly Ala Thr Val Trp Val Gin Asp Tyr Gin Leu Leu 
130 135 140 



Leu Val Pro Gly lie Leu Arg Gin Met Arg Pro Asp Leu Lys He Gly 
145 150 155 160 



Phe Phe Leu His He Pro Phe Pro Ser Pro Asp Leu Phe Arg Gin Leu 
165 170 175 



Pro Trp Arg Glu Glu He Val Arg Gly Met Leu Gly Ala Asp Leu Val 
180 185 190 



Gly Phe His Leu Val Gin Asn Ala Glu Asn Phe Leu Ala Leu Thr Gin 
195 200 205 



Gin Val Ala Gly Thr Ala Gly Ser His Val Gly Gin Pro Asp Thr Leu 
210 215 220 



Gin Val Ser Gly Glu Ala Leu Val Arg Glu He Gly Ala His Val Glu 
225 230 235 240 



Thr Ala Asp Gly Arg Arg Val Ser Val Gly Ala Phe Pro He Ser He 
245 250 255 



Asp Val Glu Met Phe Gly Glu Ala Ser Lys Ser Ala Val Leu Asp Leu 
260 265 270 



Leu Lys Thr Leu Asp Glu Pro Glu Thr Val Phe Leu Gly Val Asp Arg 
275 280 285 



Leu Asp Tyr Thr Lys Gly lie Leu Gin Arg Leu Leu Ala Phe Glu Glu 
290 295 300 



Leu Leu Glu Ser Gly Ala Leu Glu Ala Asp Lys Ala Val Leu Leu Gin 
305 310 315 320 



Val Ala Thr Pro Ser Arg Glu Arg lie Asp His Tyr Arg Val Ser Arg 
325 330 335 



Ser Gin Val Glu Glu Ala Val Gly Arg lie Asn Gly Arg Phe Gly Arg 
'» 340 345 350 



in; Met Gly Arg Pro Val Val His Tyr Leu His Arg Ser Leu Ser Lys Asn 
* 355 360 365 



; h;Asp Leu Gin Val Leu Tyr Thr Ala Ala Asp Val Met Leu Val Thr Pro 

111 370 375 380 



i.x Phe Lys Asp Gly Met Asn Leu Val Ala Lys Glu Phe Val Ala Asn His 
I e i 385 390 395 400 



: Arg Asp Gly Thr Gly Ala Leu Val Leu Ser Glu Phe Ala Gly Ala Ala 
405 410 415 



Thr Glu Leu Thr Gly Ala Tyr Leu Cys Asn Pro Phe Asp Val Glu Ser 
420 425 430 



lie Lys Arg Gin Met Val Ala Ala Val His Asp Leu Lys His Asn Pro 
435 440 445 



Glu Ser Ala Ala Thr Arg Met Lys Thr Asn Ser Glu Gin Val Tyr Thr 
450 455 460 



His Asp Val Asn Val Trp Ala Asn Ser Phe Leu Asp Cys Leu Ala Gin 
465 470 475 480 



Ser Gly Glu Asn Ser 
485 
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<210> 3 
<211> 24 
<212> DNA 

<213> Corynebacterium glutamicum 
<400> 3 

cacctattct aaggacttct tcga 



<210> 4 
<211> 22 
<212> DNA 

<213> Corynebacterium glutamicum 
<400> 4 

accaaccagg tggaatctgt ca 
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